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COLONEL WILLIAM T. HARRY, JR. 


“Cet your goals high,” is the advice of Colonel 

William T. Harry, Jr., Director of Operations at the 
40th Air Division, Wurtsmith Air Force Base, Michigan. 
These words come from a navigator who has achieved 
many of his goals. 

An honor graduate of North Carolina Wesleyan Col- 
lege, Colonel Harry entered the Air Force Aviation 
Cadet Program in September 1959. He was commis- 
sioned and received his wings one year later after com- 
pleting Basic Navigation Training’ at 
Harlingen Air Force Base, Texas. This was followed by 
Navigator-Bombardier Training at Mather and B-52 
training at Castle. Trained in B, C, D, F, G and H models 
of the B-52, Colonel Harry’s first operational assign- 
ment was as a B-52H navigator at Kincheloe Air Force 
Base, Michigan. Regarding the B-52H and its then-new 
ASQ-38 navigation system, Colonel Harry says, “‘It was 
the best thing since sliced bread.” 

After Kincheloe, he transferred to the 72d Bombard- 
ment Wing in Puerto Rico—where he upgraded to radar 
navigator—followed by duty with the 99th Bombard- 
ment Wing at Westover Air Force Base, 
Massachusetts. His four-year tour was broken up by 
135 combat missions in support of the Southeast Asia 
conflict. Upon transfer to Seymour-Johnson in North 
Carolina, he flew 122 additional combat missions. “‘Dur- 
ing Arc Light,’’ Colonel Harry recalls, ‘the command 


was immensely professional. All of the crews were very 
proficient, aircraft maintenance was exceptional, and 
the planes were always operational. The teamwork was 
outstanding. We did a fine job and I’m very proud of it.”” 

A highly experienced navigator with over 7,000 fly- 
ing hours—1,800 of which he accrued in Southeast 
Asia—Colonel Harry wrapped up his assignment at 
Seymour-Johnson as Chief of the Operations Division. 
And in July 1979, he was assigned to Strategic Air Com- 
mand Headquarters, Offutt Air Base, as Chief of the 
Bombing and Navigation Branch, Directorate of Train- 
ing. In this position, Colonel Harry was project officer 
for two consecutive Royal Air Force bombing and 


- navigation competitions. ‘Coordinating the logistical 


and operational aspects of the competition with the 
Royal Air Force was educational and rewarding,” 
stated Colonel Harry. “It was a very interesting job 
which culminated with seven weeks of competition in 
England.” 

In February 1982, Colonel Harry went north again— 
this time to Grand Forks Air Force Base, North Dakota, 
to serve as Assistant Deputy Commander for Opera- 
tions in the 319th Bombardment Wing. This was the 
first time in SAC history that a navigator had been 
assigned in this capacity. In his words, ‘‘l was really 
glad to get back to a job where | dealt directly with 
crews and planes. There’s no better career than flying 
and | enjoy being invoived.”’ 

Colonel Harry assumed his current position in 
January 1984. As Director of operations with the 40th 
Air Division, he oversees the flying operations of the 
410th Bombardment Wing at K.I. Sawyer, the 416th 
Bombardment Wing at Griffiss, and the 379th Bombard- 
ment Wing at Wurtsmith. Training and flight activities 
of three Air National Guard units are also under his pur- 
view. These include the 126th Air Refueling Wing at 
O’Hare Field, the 128th Air Refueling Group at 
Milwaukee, and the 171st Air Refueling Wing at Greater 
Pittsburgh. 

By way of advice for the young navigator, Colonel 
Harry advocates, ‘‘Set your goals high. Whatever your 
job, strive to do the very best you possibly can and 
recognition will follow. | encourage remaining within the 
crew force until meeting your 11-year flying gate. In do- 
ing so, you will gain the experience and expertise 
necessary to fulfill the various command positions. 
First, strive to become an expert in your own specialty 
and then learn the jobs of the other crew members. Be 
inquisitive. A good navigator should be knowledgeable 
about the entire mission. Becoming a leader in the Air 
Force is not dependent on the type of wings you wear, 
but on your ability to work and deal with people. As the 
Air Force matures, the personnel standards rise. Set 
your goals high.” ~~ 





rofessional Reading 


Major Donald W. RIGHTMYER 
HQ TAC/SEP 
Langley AFB, VA 


he saying is that nothing comes free, but 

two of the hottest items in the Air Force 
professional reading are exactly that— 
free! One is the current best seller in your base 
publications distribution office (PDO), the 
latest edition of Air Force Manual 1-1, Basic 
Aerospace Doctrine of the United States Air 


Force. Although the publication date was 16 
March 1984, this edition didn’t become 
available until later this year. Every Air Force 
professional should own and read this manual. 

The new 68-page document has a distinctive 
appearance beginning with a convenient 10 X 
7 inch vinyl binder. This one looks doctrinal 
from cover to cover and is well worth spending 
a few hours to read. 

The four main chapters cover the USAF as a 
military instrument of national power, employ- 
ment of aerospace forces, missions and 
specialized tasks of the Air Force as well as the 
basic principles of any military organization- 
organizing, training, equipping and sustain- 
ing. Chapter one addresses the Air Force role 
in light of national security objectives and, 
more specifically, in terms of the nation’s 


military objectives. It also discusses the role 
of aerospace forces in unified action with land 
and sea units. Chapter two looks at the 
characteristics of aerospace forces such as 
responsiveness, mobility and survivability both 
separately and with the age-old principles of 
war. The rest of the chapter develops a broad 
plan of employment which provides some in- 
teresting food for thought. Chapter three con- 
tains capsule summaries of all Air Force mis- 
sions, and the last chapter describes how we 
put it all together to maintain and support 
combat-ready aerospace forces. 

AFM 1-1 finishes with two excellent annexes: 
one on the evolution of our basic air doctrine 
from the first in 1926 to the present, followed 
by a five-page bibliography for further reading 
and study. 

The second freebie is the newest addition to 
the Air Force Warrior emphasis. Major Joe 
Dixon, of the Air Force History Department, 
has edited and prepared the new ECI course 
0050, History of US Air Power. This four 
volume correspondence course begins with the 
Wright’s first heavier-than-air powered flight 
in 1903 and covers the history and develop- 
ment of air power up to the present. Major 
Dixon did an excellent job of weaving together 
the story of US air power and the Air 
Force. The history is complemented with both 
photo and map illustrations as well as a very 
thorough study guide. If you are interested in 
acquiring this course, contact your base educa- 
tion office. 

The current Professional Reading Guide 
should be available through your base library 
or direct from the Air University. Good 
reading. <i 


Major Rightmyer graduated from 
the USAF Academy in 1973 with 
a degree in History. After UNT 
and F-4 RTU at Homestead, he 
flew F-4s in Korea, England, and 
West Germany. Next came 
assignment to the HQ USAF Of- 
fice of History. Major Rightmyer 
then flew the F-111A at Mt Home 
AFB prior to his current assign- 
ment as Editor of TAC ATTACK 
at Langley AFB. 
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Bombs on target, pallet in the drop zone, fuel in the tanks— 
whatever the ultimate mission goal for you and your crew, we 
tend to mission plan for the expected. As Captain Scott Springer 
so vividly portrays in this issue's cover story, your transition 
from the normal plan to the emergency plan must be instan- 
‘aneous and educated. Systems knowledge is developed only . 
through countless hours of study and preparation and, as in Cap- 
tain Springer’s case, employed over a span of only seconds 
A fantastic “‘lesson learned” perspective, he provides a per 
sonal account of his ejection experience as food for thought 
when navigation suddenly becomes a lower priority 


Distribution: One copy per four navigators. 





Do you know your EMERGENC Y procedures? 


Captain Scott T. SPRINGER 
453 FTS/DO 
Mather AFB, CA 


t was a normal Friday morning training 

sortie in an F-111. We were scheduled for an 
early three-ship takeoff for a low level and 
range mission. Everyone listened to the flight 
lead give a thorough, albeit routine, emergen- 
cy procedures review during the briefing. We 
then rushed to our awaiting aerospace 
machines, anxious to win the bet through our 
bombing expertise. 

As number two in the flight, we took 
10-second spacing behind lead on takeoff. We 
rotated normally at 142 knots and started our 
fateful climbout. At 300’, just as our gear 
locked in the well, the aircraft started a slow 
roll to the right, seemingly caused by some 
wake turbulence from lead. When the roll rate 
suddenly increased, my eyes went wide and my 
hand grabbed for the ejection handle. By the 
time I reached it, we were inverted, under 300’ 
AGL, and in a slight descent with no flight con- 
trol inputs working. What to do now? 


Would you know what to do in this situation? 
The Dash One doesn’t say much about this par- 
ticular circumstance, but it does give you some 
important words of wisdom, ‘Although the pro- 
cedures contained herein are considered the 
best available, the pilot must exercise sound 
judgment when confronted with an emergen- 
cy.’’ Don’t let the word ‘“‘pilot’’ lull you into a 
sense of nonresponsibility. Although the 
ultimate responsibility and decision rest with 
the aircraft commander, you, as a WSO, have 
a vested interest in saving the airplane and the 
crew. The pilot’s judgment often is heavily in- 
fluenced by the WSO’s opinion, so you had bet- 
ter have one. Now, just how involved are you 
in an emergency situation? How good is your 
judgment? Have you prepared for the 
unanticipated? 

You have a choice to maintain one of three 
levels of emergency procedures (EP) expertise 
in any tactical aircraft. First, and least of all, 
you can know the boldface procedures intimate- 
ly, along with the rest of the published EPs, well 
enough to use them. Second, you can know all 
the published EPs very thoroughly. This level 
is where most people end up. Finally, you can 
go beyond the written EPs and learn the whole 
aircraft—each system of the aircraft—so 
thoroughly that you can apply the judgment 
referenced in the Dash One. Thorough 
knowledge separates the true professional from 
the average WSO—knowledge of systems, pro- 
cedures, and options that may someday save 
your life. 

Beyond impressing your peers, bosses and 
girlfriends, extra aircraft systems knowledge 
can do some important things for you. There 
are two different ways you can use your expert 
knowledge—to prevent and to correct. Both can 
save you and your aircraft. The prevention 
motive is preferred. ‘‘An ounce of prevention...” 
definitely holds true. If you know enough to 
preclude an emergency situation, you’re ahead 
of the game. In the F-111, we had a new and 
confusing modification called the stall inhibitor 
system (SIS). The primary purpose of the 
modification is to inhibit aircraft pitch inputs 
in certain flight regimes (i.e., slow flight) to 
reduce the likelihood of aircraft stalls. Sounds 
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good, right? To prevent a stall, however, the SIS 
will force the aircraft into a high sink rate con- 
dition. A high sink rate in the traffic pattern can 
be extremely hazardous to your health. Addi- 
tionally, many other changes in flight control 
inputs were incorporated by the SIS mod. They 
are equally confusing. An inexperienced pilot 
crewed with an unknowledgeable WSO have the 
potential to get into real trouble. 

Another area where intimate systems 
knowledge can prevent emergencies is aircraft 
preflight. Just how well do you know your 
preflight? Do you rely on the pilot to catch 
everything? If you do, your day is coming. Is 
that questionable level in the hydraulic system 
really acceptable? Can you fly safely with the 
fuel indicators slightly out of tolerance? Do you 
even know the tolerances? Is that series trim 
actuator a little sluggish? And just what are the 
ramifications of a failed preflight check? In the 
F-111, if the series trim is sluggish, so is the 
automatic terrain following radar control. At 
night, that could be quite serious. Our local 
regulations didn’t require the WSO to check any 
of the above preflight items. But if he didn’t.... 

Of course, one can’t prevent everything. Oc- 
casionally, one is faced with an emergency 
situation despite vast, in-depth knowledge. 
When that happens, you must exercise the ap- 
propriate Dash One procedures, including the 
boldface. Then, however, there are situations 
like the one I was in—inverted at 300 feet 
without flight controls! Knowledge beyond the 
Dash One was required. The most appropriate 
published advice was “EJECTION HANDLE— 
SQUEEZE AND PULL,”’ but, given our attitude 
and altitude, I didn’t wish to get intimate with 
mother earth. 

I knew, however, that most of the flight con- 
trol inputs normally were routed through the 
flight control computers. The pilot has three 
damper switches which, if turned off, could 
reduce the computer control by about 80 per- 
cent. So I yelled (or maybe squealed) at my pilot 
to turn off the dampers. Fortunately, he was 
already reaching for the switches—with full left 
stick and left rudder, he righted the aircraft 
with 25 feet to spare. Our knowledge of the 
flight control system, along with our knowledge 
of the ejection envelope, saved our lives that 
fateful day. 

Then came the hard part! Yes, we were alive. 
Yes, the aircraft was under control. But would 
those conditions continue? What was happen- 
ing to our Aardvark and how could we make 


sure it didn’t take the reins from us again? 

As these questions went racing through my 
head, we again started a climb away from terra 
firma. Did my mind immediately engage in the 
EP mode? No, not yet! Despite all the emergen- 
cies I had successfully outwitted in the 
simulator, now we had a real emergency 
situation—walking out and debriefing the EP 
scenario with my instructor was not an option. 
What was my next reaction? I started shaking 
like a wet cat in the winter. Amazing how the 
adrenalin flows at a moment like that. 

Luckily, I was able to control myself within 
a couple of seconds. Then prior training started 
to pay off; my concentration shifted to the 
second portion of the Dash One instructions, 
‘‘analyze the situation.’’ We had attained and 
were maintaining aircraft control, so if we 
could figure out what went wrong, maybe we 
could correct the problems. I tried to concen- 
trate on one phase that had saved me numerous 
times in the simulator—to take time and 
analyze the situation to get a good plan of ac- 
tion. Don’t get rushed and take blind actions 
that might just aggravate an already bad set of 
circumstances. 

Then I realized how difficult this could be. 
Half the lights on our caution panel were lit up. 
Where do I start? Then the cockpit filled with 
smoke for a short period! Were we on fire, too? 
Finally, to complicate things even more, the 
radios became a jumble of people trying to talk 
to us. It’s amazing how many people want to 
talk to an aircrew with a critical emergency on 
their hands and it’s even more amazing how all 
the chatter can ruin your concentration. Talk 
about comm jamming...! 

Our wingman confirmed we were not on fire 
just as the smoke cleared from the cockpit. For 
the next several minutes, we worked various 
emergency procedures checklists, formulated 
a plan to get back down on the ground safely, 
and tried to talk to everyone who was talking 
to us. Although we still weren’t sure what 
caused our initial loss of control, we did feel 
ahead of the game. It appeared we were going 
to cheat fate again and land safely. We had 
dumped fuel to get down to a good landing 
weight and we were just about to put our gear 
down when fate took charge! Our flight control 
computers went into overdrive again, causing 
the aircraft to pitch up uncontrollably. I was 
now facing the old cliche head-to-head, ‘‘out of 
airspeed and ideas.”’ 

Well, almost. I had one idea left and I never 
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knew it would be such a hard one to execute. 
I've always been certain that I would not 
hesitate to pull the ejection handle in the ap- 
propriate situation. This was definitely the ap- 
propriate situation, but it’s just not easy to jet- 
tison over $20 million worth of steel and alloy. 
Despite some hesitation, I did pull the handle 
in plenty of time, but it still bothers me how 
hard it was to do that simple act. 

Between my pilot and me, we had enough skill 
and knowledge to stay alive. His skills that day 
were exceptional and we combined as a team to 
get as far as we did. I regret not being able to 
save the aircraft, but not as much as I am glad 
to be alive. That seven-minute flight (I couldn’t 
believe it was that short) was the payoff to me 
for all the EPs I had studied so hard. 

Does your study of EPs stop with the air- 
craft? Hopefully not. We had a crew take a bird 
in the #2 engine and they planned for 
emergencies—they knew EPs, divert bases, and 
unusual procedures. They landed at a civilian 
field with only a few minutes of flight time left 
before the aircraft gave up. Obviously, 
knowledge is required in many areas. 

So, what do I recommend? A WSO is an in- 
tegral crew member in any EP—a systems ex- 
pert who must act as a copilot. Don’t be 
satisfied with ‘‘getting by’’ or just knowing 
enough to pass Stan/Eval tests. Study and 
strive for perfect scores. Be the person others 
seek out for answers. Search through source 
information—system publications, FLIP, 
Stan/Eval. And don’t forget the most valuable 
source—those who have been there. The ‘‘old 
heads” have a lot of info stuffed away that they 
would just love to tell you. Look them up! 

Develop your EP judgment. As a true profes- 
sional, you must strive to be the best. In this 
case, it paid a special dividend—life! <5 


A graduate of Louisiana State 
University, Capt Springer was 
commissioned via ROTC in 
1978. He completed UNT and 
EWOT before assignment to the 
F-111A at Mt Home AFB. Since 
1983, Capt Springer has served 
at Mather AFR 
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Major Claude N. RICHARDS, Jr. 
323 FTW/CCE 
Mather FB, CA 


NS, NCS, Doppler, and Omega--all are aids to 
navigation. As a product of UNT during the 
days of the T-29, I sometimes don’t understand 
the concern over which of the new electronic 
systems gives the most accurate information. 
After using the drift meter, LORAN A, the total 
reliance on fix-to-fix winds, and accomplishing 
a dev shot after every turn of 30° or greater, 
one quickly came to the conclusion that naviga- 
tion was not a precise science. Happiness was 
when one of those ‘‘nav aids"’ gave you a posi- 
tion somewhere in the vicinity of the all- 
important DR. 
After three years as a navigator instructor, 
I sometimes feel electronic advances interfere 
with sound navigation principles. I’ve watched 
countless students "’throw out a DR”’ (that 
phrase is almost too literal) and, as they put 
down plotter and dividers, gaze into the depths 
of the radar. There is no way any of them could 
have considered land water contrast, where a 








town sat in relation to a ridge line, or the 
development of a pointer system to guarantee 
accurate target verification. It seems that the 
all-important and driving factor for many of to- 
day’s students is the fix and evaluation of its 
position relative to the course line. What hap- 
pened to the DR? I was always taught that the 
DR was the primary means of navigation-- 
that’s right, the primary means of navigation. 
The fix was used to verify its accuracy. 

A good DR is the product of various inputs 
ranging from average drift and groundspeed, if 
you've got them, to looking at pressure pat- 
terns on a chart provided by the forecaster the 
morning of your flight. The latter sounds 
shaky, I know, but with a little thought and 
“nav judgment’? you can come up with a 
reasonable DR. 

Let’s discuss the first option--drift angle and 
groundspeed. Most importantly, you must use 
average information--and weighted average in- 
formation at that. The accuracy of the nav’s DR 
is solely dependent on how well he or she can 
estizaate tne average trends of the air mass. 
Spot readings won't hack the program. A two 
degree error in your computation of drift over 


a 360 nm leg will get you a 12 nm error, left or — 


right, every time. That in itself doesn’t sound 
too catastrophic, but left undetected that 12 
nm error can complicate your life more and 
more the farther down track you travel. Going 
‘feet wet’’ on a transatlantic flight with a bad 
initial position and a shaky DR can lead to a 
very sporty trip. Get a good weighted average 
of the drift and groundspeed right off the bat 
and keep it updated. 

Now, let’s say you’re having a bad day and the 
Doppler dies at about the same time that the 
INS and NCS roll over on you. That’s when you 
whip out the old constant pressure chart and 
dig down into your bag of neat tricks to come 
up with a way to use it. 

Wind flow is directly related to pressure pat- 
terns. In the Northern hemisphere, high 
pressure areas cause the air mass to circulate 
in a clockwise direction. The reverse is true of 
the low pressure areas. Winds tend not to 
penetrate the high; so, you can assume there 
will be a certain amount of calm in the center 
of the system. You can’t make that assumption 
with the low. Winds can be squirrelly in the low, 
and variable would best describe their direc- 
tion. With this simple bit of knowledge (and 
assuming yo. listened to the forecaster as he 
explained the direction and speed the system 


was moving) you'll be able to come up with a 
reasonable estimate of what your drift and 
groundspeed should be. Be careful, though, to 
analyze the movement of the mass, the angle 
at which the wind is striking your aircraft 
based on your position in the pressure system, 
and the severity of the trough you're transvers- 
ing. This procedure used with a good fix-to-fix 
wind, again, a verification method, will help 
you determine if the weatherman knew what he 
was talking about and give you a better feel for 
what is actual. Always crosscheck your infor- 
mation. The industrious nav is now armed with 
all the information he needs to predict the air 
mass’ effect on his craft. 

As too many of us have found out, we can 
make our radar picture look like any part of the 
world we want. All stars look the same, and 
computers are only as good as their operators. 
Now to DR usage with the radar. 

A good DR aids the nav in orientation when 
dealing with radar. Basically, it narrows the 
scope of search for available targets. As a friend 
of mine once explained,‘‘If you think you left 
your keys in the bathroom, you don’t start the 
search in the kitchen.’ The same holds true 
with radar targets. If the DR shows you in the 
vicinity of Midland, Texas, it’s foolish to begin 
the search for a good target by looking for 
Dallas as an orientation point. 

Study the chart. I look for the largest return 
within the available range of my radar. It real- 
ly doesn’t matter that you’ll probably never use 
the return as a target, but it will give you a 
warm and cuddly feeling because you will now 
know your position +5 nm. With this ac- 
complished, it’s time to get serious about 
fixing. 
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Using the DR, begin to branch out and try to 
define a point which will be a good fix 
target. Use the DR to crosscheck. Measure 
ranges and bearings to prospective towns, river 
bends, etc. Remember, however, that this in- 
formation is only good for the time of the 
DR. If you're early or late you have to adjust 
your position for the same average drift and 
groundspeed you used to put out the DR to 
begin with. Use the range and bearing infor- 
mation to locate individual targets on the 
scope. Normally, it’s best to get yourself set 
up and track yourself into the target area, but 
don’t jump at the first thing you see. 

Crosschecking information is essential for ac- 
curate fixing. A pointer system, maybe from 
that large orientation target you first identified, 
isamust. Measure the range and bearing from 
the large return to the prospective target. Ask 
if there is a definite pattern on the chart that 
you might be able to identify on the scope (road 
trend, river bed, dry lake area, etc.). How does 
the target sit in relation to the other prominent 
returns? Analyze and verify that what you are 
looking at is, in fact, your target. Then, take 
the fix. 

Was the fix close to the DR? If not, don’t 
assume you had a bad DR. If you’re pretty 
sure you did your DR comps right, you might 
want to crosscheck that ‘‘sterling’’ fix one more 
time. In radar, especially, the DR should be 
not farther than 5 nm off, and I’m not in- 
terested that the tolerance at UNT was 15 
nm. Getting ready to take the fix is more time 
consuming than any other part of the radar pro- 
cedure. DR is the key. 

During celestial navigation the DR is also all 
important. It will help you evaluate your LOPs 
and determine which shot, taken in turbulence, 
really is the ‘‘squirrel’’or if that star you were 
unsure of really was Kochab. 

First, the same average drift and ground- 
speed are used to put out the DR. There’s 
nothing particularly cosmic about a cel DR, but 
how you use it is altogether different. 

LOPs are based on computations used to 
determine the difference between the assumed 
and the actual aircraft position. The farther 
you are from the assumed position, the larger 
the intercept will be. The DR can help you 
determine what your values should be, and 
here’s how. 

Draw lines from the assumed position in the 
direction of the ZNs. It’s not necessary for 
these lines to be exact. Close will do. Now, 


measure from the DR perpendicular to those 
lines. This measurement will give you an 
estimate of what each intercept should be prior 
to getting up to shoot. Write down the 
measurements, and when you get down from 
the sextant, compare your actual readings to 
the estimates. You will readily see how this 
use of the DR can be invaluable. 

In UNT this technique might be considered 
“backing in a fix,’’ but in the real world you just 
want to know where you are after being 
bounced from one side of the cockpit to the 
other—there’s nothing like having a good way 
to filter out the bad info. 

Again, the DR is the key. Its accuracy is 
directly related to how good your estimates will 
be. If you’ve “‘thrown out”’ the DR, it will be 
impossible to determine which LOP is the 
**squirrel.”’ 

Back to the bad day again. Let’s say the 
Doppler, INS, and NCS are all giving you dif- 
ferent numbers. Not too unrealistic if you are 
like me and have trouble pushing buttons 
sometimes. A good DR can help you evaluate 
your ‘‘nav aids’’ and save a lot of 
embarrassment. 

There’s nothing like having the confidence of 
your crew, whether it be the other guy in the 
fighter or the cast of thousands in the 
heavy. When asked, ‘“‘Where are we, nav?”’ 
“The INS has run away,” is not a good 
answer. An INS malfunction will not get you 
more gas or get your bombs closer to the 
target. A good DR will, and that’s the bottom 
line--on time, on target! <r 


( ‘ 
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Maj Richards graduated from 
Armstrong State College and 
was commissioned through OTS 
in 1973. After completing UNT 
and F-4 training, he was 
assigned to Holloman AFB. 
Maj Richards now is the Wing 
Executive Officer at Mather AFB. 
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AIRCREW 
ESCORT 


Captain William F. SMITH 
HHC EUSA (HQ USFK/J-2) 
APO S.F. 96301 


n 1 September 1983, the Soviet Union’s 
unwarranted destruction of the Korean 
Airlines (KAL) Boeing 747 triggered worldwide 
reaction ranging from sheer disbelief to 
seething outrage. Countries of the free world 
immediately began searching for a response 
which would adequately express their disap- 
proval. Canada was one of the first to react—it 
banned all Aeroflot (the Soviet civil air fleet) 
flights from Canadian soil—and the rest of the 
West, with few exceptions, took similar action. 
Most Americans were surprised to learn the 
United States already has a ban on Aeroflot 
flights in force—the result of diplomatic reac- 
tion to martial law in Poland and, no doubt, 
reaffirmed by the Soviet atrocity over the sea 
of Japan. However, the American ban is not 
total. By international agreement, some 
‘“*special’’ flights must be allowed to land in the 
United States. These are flights supporting the 
Soviet Embassy in Washington, D.C. and the 
United Nations in New York. Still, certain con- 
ditions must be met before Aeroflot is permit- 
ted to enter US airspace and land. One of the 
conditions, central to the theme of this article, 
is that a United States Air Force, Russian- 
speaking escort crew must be on board each 
flight. Besides making a political statement on 
several issues, the requirement for a USAF 
escort crew serves a number of additional in- 
terests. First and foremost, it serves the inter- 
national principle of reciprocity. The Soviet 
Union demands that we carry a Soviet escort 
aircrew aboard each USAF aircraft entering its 


airspace, e.g., C-9 flights supporting the U.S. 
Embassy in Moscow. Therefore, the US is 
within rights to make a similar demand, 
regardless of the political situation. Finally, 
safety of flight is a primary factor. Anyone who 
has flown an approach to John F. Kennedy In- 
ternational airport knows the event can be a 
challenge. Couple the challenge with a foreign 
language—and the ICAO use of inches, feet, 
knots, and nautical miles as opposed to 
millibars and meters—and the approach can be 
downright s-urting. Additionally, on-course 
route navigation is a strong factor, especially 
when political and military considerations are 
added. We can suppose that our fighter pilots 
would never ‘‘mistake”’ the Ilyushen 62 for a 
reconnaissance aircraft, but an F-15 escort of 
an IL-62, to a US military airfield, would 
displease the Kremlin. 


Normally, the USAF escort crew, or Liderov- 
shchiki, consists of a pilot and navigator, both 
fluent in Russian. As you might expect, not 
many Air Force flyers qualify. Some are what 
I’ll call sons of Russia—U.S. citizens born of 
Russian parents. Others are products of the 
Defense Language Institute, while the re- 
mainder were trained at private universities. 
Because the special Soviet flights occur infre- 
quently, none of the American escort crew 
members work full-time performing aircrew 
escort duties. Instead, each performs rated 
duties along with the rest of you until he or she 
is summoned to Washington for a mission brief- 
ing. Then the excitement begins. 

The USAF aircrew typically meets the 
Aeroflot IL-62M (M for Moderizirovannyj 
[modernized]) at Shannon, Ireland, a standard 
refueling stopover point for Aeroflot flights 
crossing the Atlantic. Crews are introduced, 





briefings and data exchanged, and the 
American aircrew is familiarized with essential 
cockpit details and performance 
characteristics. Then it’s off to the United 
States. 

The best analogy of the US aircrew’s role dur- 
ing flight would be as that of evaluators 
monitoring a fully trained crew. We are not 
there to assume control or navigate the 
aircraft—our primary task is to insure com- 
pliance with rules governing flight within U.S. 
airspace and to assist the crew if language 
causes task saturation. 

The IL-62M aircrew generally consists of two 
pilots, a navigator, a radio operator, and a flight 
engineer. Most crew members understand 
‘aviation English’’ but have considerable dif- 
ficulty in speaking the language. For this, the 
Soviet radio operator (trained in English) is the 
focal point for air-to-ground communications 
on international flights. Normally, routine com- 
munications pose no problem for the radio 
operator, provided things go as planned from 
takeoff to landing. But throw him a curve ball, 
like a last-second change in the approach (not 
unusual at JFK), and the flight deck comes alive 
with chatter. During critical phases of flight, an 
aircrew can ill afford any misunderstanding or 
miscommunication. If a problem exists or if 
repeated radio transmissions overburden the 
ground controller, the American pilot and 
navigator will intervene to resolve the com- 
munications difficulty. 

There is also another situation where in- 
tervention might be necessary. A Soviet 
Shannon-JFK mission flies the North Atlantic 
Track System to a standard JFK arrival. 
Navigation over water is by OMEGA and naviga- 
tion computer. Once within radio range, a dual 
VOR/DME system becomes the primary means 
of navigation. Aeroflot navigators employed on 
‘*special”’ flights average eight to ten thousand 
flying hours. With all this equipment and exper- 
tise, centerline navigation is normally not a 
problem, but within U.S. airspace the flight 
passes very close to numerous military installa- 


tions and defense contract plants. Any inherent 
error in one or more systems could easily take 
the aircraft out of course tolerances. Also, New 
York air traffic controllers, usually saturated 
with traffic, may inadvertently provide sectors 
or spacing that lead to traffic conflict. In such 
a case, the USAF crew will intervene. 

Generally speaking, missions are completed 
without a hitch. The flight lands at JFK or 
Washington to unload passengers and cargo. 
The crews clear customs, file a new flight plan, 
refuel, upload, and take off again. Destination 
from the aerodrome of arrival depends upon the 
nature of the visit. 

If the flight is providing routine support to 
the Soviet Embassy or United Nations, we'll 
return to Shannon and the aircraft will con- 
tinue on to Moscow. Keep in mind that enter- 
ing or departing US airspace the US aircrew 
must be on board. If, however, a senior Soviet 
official, e.g., Foreign Minister Andrei 
Andreyevich Gromyko, visits the US, he may 
want his aircraft more readily available than it 
would be in Moscow. In that case, the aircraft 
and escort aircrew depart for Havana, Cuba to 
await his call. Once summoned, the flight 
returns to the US, picks up the senior official 
and again departs. Because the IL-62 has suf- 
ficient range to reach Moscow from New York, 
oftentimes a special VIP flight will travel non- 
stop. This leaves the American aircrew at 
Vnukovo-2 Airport, Moscow, USSR, mission 
complete and ready to come home. 

At this writing, virtually all countries which 
reacted to the destruction of KAL 007 have 
lifted their domestic bans on Aeroflot flights. 
Only the US remains steadfast in its resolve to 
punish the Soviet Union for its unacceptable 
political and military behavior. We, the Liderov- 
shchiki, who come face to face with the profes- 
sional Soviet flyers, are the tangibles of that 
policy—the thorn in their sides, the 
‘“‘evaluators.”’ It is a challenging task and a 
tremendous opportunity for a USAF navigator. 

<i 


Capt Smith graduated from the 
University of Maryland in 1973. 
After UNT, EWOT and CCTS, in 
1976 he was assigned to K.I. 
Sawyer AFB. He obtained an MA 
in History from Northern 
Michigan University in 1979 
before duty at Mather AFB. Capt 
Smith now serves in Korea. 

















Major William L. SCHNEIDER 
Captain Frank H. RASMUSSEN 
HQ NATO Air Base 
APO NY 09104 


‘ow would you like to fly for NATO, not with 
Hixaro as most USAF units do, but directly 
for the North Atlantic Alliance? Nine USAF 
navigators, as well as numerous other 
American E-3A experts, are doing just that-- 
flying Airborne Early Warning (AEW) aboard 
NATO-owned E-3As. Scenic NATO Air Base, 
Geilenkirchen, should be on your "dream 
sheet”’ if you are interested in living in Central 
Europe and flying with crew members from the 
11 different NATO nations. These nations in- 
clude Belgium, Canada, Denmark, Germany, 
Greece, Italy, The Netherlands, Norway, Por- 
tugal, Turkey, and the United States. 

We want to introduce you to the NATO Air- 
borne Early Warning Force, the organization of 
the E-3A Component including training and 
operations, the support areas, a little about the 
local area, and how to get assigned here. 


Like the USAF E-3A, a distinction can only be made by the mark- 
ings. ‘‘OTAN”’ is the French acronym for NATO. 


THE NATO AIRBORNE EARLY WARNING 
FORCE (NAEWF) 


In January 1980, the NAEWF was created to 
operate and manage a mixed force of AEW air- 
craft. Eventually the force will consist of 18 
NATO owned-and-operated E-3A aircraft (E-3A 
Component) and 11 Nimrod MK 3 AEW aircraft 
(Nimrod Component). The Nimrods will be 
manned by Royal Air Force personnel as the 
United Kingdom's contribution in kind to the 
Force. 

NATO’s Defense Planning Committee signed 
a Multinational Memorandum of Understand- 
ing to acquire and implement the NATO-owned 





E-3As. This is the largest commonly-funded ac- 
quisition program ever undertaken by the 
Alliance. Thus, the NATO E-3A Component is 
the first and only multinational operational fly- 
ing unit. 

The Nimrod Component will be stationed at 
Waddington, England, while the E-3A Compo- 
nent’s main operating base is NATO Air Base, 
Geilenkirchen, the Federal Republic of Ger- 
many (FRG). The E-3A Component will also 
have forward operating bases/locations 
(FOBs/FOLs) in Greece, Italy, Norway, and 
Turkey. 

Equivalent to a MAJCOM, NAEWF is located 
at Supreme Headquarters Allied Powers Europe 
(SHAPE), Mons, Belgium. The force maintains 
overall operational control of the NAEWF Com- 
ponents. The force commander's position alter- 
nates between the U.S. and the FRG. 


THE E-3A COMPONENT 


The E-3A Component commander’s post 
alternates between the FRG and the U.S. Within 
the Component are five major organizations: 
Training Center, Operations Wing, Logistics 
Wing, Software Support Center, and the Base 
Support Wing. These organizations are headed 
by colonels from five different nations: Italy 
(Training Center), Canada (Operations Wing), 
U.S. (Logistics Wing), Norway (Software 
Center), and the FRG (Base Support Wing). The 
first aircraft was delivered to Geilenkirchen in 
February 1982. Luxembourg is the NATO E-3A 
nation of registration and the red lion on the tail 
of the plane symbolizes this honor. (In a sense 
the Component has become the entire air force 
for the Royal Duchy of Luxembourg, as they 
have no national air force.) The last aircraft ar- 
rived this spring which brings the E-3A Com- 
ponent to full strength. The operation has 
already achieved a great deal of success, over- 
coming more than the normal share of dif- 
ficulties for a new unit. 


TRAINING 


All crew members begin their NATO E-3A con- 
version training at the NATO Training Center. 
The center conducts ail conversion aircrew 
training, including maintenance and software. 
Language instruction is available, as necessary, 
to ensure English fluency, the Component’s 
official language. Aircrew training is conducted 
in two general areas, flight crew and 


NATO or USAF, this classroom scene is familiar to any crew 
member except that each of these officers represents a different 
country. 


mission crew. Mission crew training prepares 
the back-seat specialists to provide the AEW. 
More importantly (at least for this article) is 
flight crew training; specifically, navigator 
training. The navigator training section is com- 
posed of two German, one Norwegian, one 
Turkish and one American instructor. The 
navigator course is a true conversion course, 
since students must be rated navigators. The 
course is self-paced, using criterion referenced 
instruction techniques, and the training time 
normally is 30 days, including academics and 
flight training. Although students are as- 
signed a primary instructor, they fly with all 
the instructor navigators to receive a well- 
balanced training experience. The training 
flights operate in the same areas and use the 
same in-flight procedures as the operational 
crews. 


OPERATIONS 


After completing the initial flight evaluation, 
the new navigator is assigned to one of three 
flying squadrons. A U.S. lieutenant colonel 
commands Flying Squadron 1, a Canadian 
lieutenant colonel commands Flying Squadron 
2, and a German lieutenant colonel commands 
Flying Squadron 3. Each squadron has 10 
assigned aircrews (17 people per crew) or a total 
of 30 navigators in the squadrons. Add five 
from the training center, plus the Operations 
Wing Standardization Navigator, for a total of 
36. The operational mission involves flying in 
Central, Northern, and Southern Europe, with 
periodic deployments to Northern and Southern 
regions at E-3A Component Detachments in 
Greece, Italy, Norway, and Turkey. 
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The E-3A navigator station, though compact, is extremely well 
designed. 


The aircraft and mission are similar to those 
of our cousins at Tinker AFB, ‘“‘Home of the 
USAF AWACS.”’ The operational missions are 
just as diverse, except that we have less travel. 
We brought a lot of experience from the USAF 
AWACS program to help form the NATO E-3A 
Component. Primarily, we concentrate on AEW 
(surveillance). When fully operational, a third 
of the AEW force will be continuously deployed. 
Operational navigators can expect 6 to 10 
flights per month (average 60 hours) and will 
be TDY 1 out of every 5 weeks. Current 
deployments last about eight days at the FOBs 
or FOLs. Facilities at these sites are provided 
by NATO through E-3A Component detachment 
staffs which include operations/maintenance, 
housing, messing, and recreation needs. Other 
**good deals’’ may include TDY in support of ex- 
ercises to other locations, such as Canada and 
the U.S. 


THE LOCAL AREA 


The base is located near the German town of 
Geilenkirchen, adjacent to The Netherlands 
border. The home of a former British airfield 
and GAF Pershing Missile Wing, the entire base 
has been refurbished. 

In looking at the locale, consider the items 
that immediately come to mind: cuisine, 
culture, and scenery. If you’ve heard good 
reports on the quality of food and drink in Cen- 
tral Europe, you can confirm it here in the 
Geilenkirchen area. One is quickly spoiled by 
the excellent, yet inexpensive, wines and beer. 
In Germany alone there are about 1,500 
breweries and a proportionately high number 
in Belgium and The Netherlands as well. 
Whatever your taste in wines, you'll be com- 
pletely satisfied here. 


The pride displayed in drink is equally evi- 
dent in foods. We’ve never been disappointed 
at a restaurant. No doubt we will miss this life- 
style when it’s time to PCS. 

Culture abounds within easy reach of 
Geilenkirchen. There are items of interest for 
all in virtually every direction. Unique histories 
exist in every town and a definite pride in these 
towns is evident in the way they are 
maintained. 

The scenery in Central Europe is the ultimate 
in beauty. We’ve all heard of the mountains in 
Germany and tend to stereotype the nation as 
such. The Geilenkerchen area, including The 
Netherlands to the immediate west, is quiet, 
serene, flat farmland. If that doesn’t suit you, 
the Eifel Mountains, Aachen and Cologne (Koln) 
are within an hour, Amsterdam and Brussels 
within two hours, and Paris is only a four-hour 
drive. And with no speed limits on most Ger- 
man Autobahns (highways) all of Germany, 
Austria and Switzerland are within a day’s 
drive. We don’t have the room here to extol all 
the good points of the Geilenkirchen area. 


The national flags of each NATO member country are proudly 
displayed at Geilenkirchen. 


Day to day life in the area is highly satisfy- 
ing with some minor inconveniences to some, 
but we like to consider them as part of the 
uniqueness of the assignment. Language is in- 
deed a barrier, but an honest attempt to adapt 
results in ready acceptance by the local folks. 
The surrounding populace has adjusted well to 
the multitude of foreigners now living in the 
Geilenkirchen area. As there is no family hous- 
ing on base, you will find yourself in a unique 


. position as a goodwill ambassador by living on 


the economy. The normal facilities are ade- 
quate, including BX, commissary, U.S. schools, 
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clinic, chapel, and the related concessions. (The 
primary U.S. military communities offer more 
facilities, and provide a good excuse to travel 
on shopping trips.) Sports facilities are improv- 
ing, including some excellent international 
sports programs. The bottom line to living in 
this area is that there is something for 
everyone. 


THE NAVIGATORS 


That never-ending task of mission planning—important in NATO, 
too! 


There are one Danish, one Greek, one Por- 
tuguese, two Dutch, two Belgian, two 
Norwegian, two Italian, three Turkish, four 
Canadian, eight German, and nine U.S. 
navigators. The nations continue to send only 
their best. The experience brought together in- 
cludes several different types of aircraft and 
equal diversity in mission experiences. Flying 
time varies, but most USAF navigators have 
less than the overall averages. Some of our 
counterparts have been chief navigators at a 
corresponding MAJCOM or HQ level. The Dutch 
do not have Air Force navigators, so they send 
their Navy navigators. The Italians senda pilot 
(with previous navigator training) since their 
navigators are used primarily in the 
fightergator role. But regardless of who is sent, 
the quality and professionalism remain high. 


ELIGIBILITY 


This is a joint department assignment and 
competition is stiff. We'll leave the procedural 
details to AFMPC, but talk to your resource ad- 
visor and the joint assignment branch. Since 
you will deal with our allies on a daily basis, the 
selection process looks at the whole person to 
ensure the U.S. sends its finest. If your 
records are competitive for promotion, you can 
be a candidate for this assignment. Equally 
important, you must meet the same re- 
quirements for any USAF navigator flying posi- 
tion. Sure, we would like to get people with 
E-3A experience, but about half of the U.S. 
navigators here come from other aircraft. The 
navigator slots include lieutenants, captains, 
majors, and lieutenant colonels. The specific 
jobs include navigator, instructor, or evaluator 
duties. 

Being a NATO navigator is a most rewarding 
experience that offers some outstanding oppor- 
tunities. The overall concept is new, including 
the aircraft, procedures, and environment, 
which offers a challenge for navs of all 
backgrounds. In the future, the NAEWF will 
continue to be the key to NATO’s AEW and the 
most visibic example of NATO's cooperation 
and teamwork. <u 


A graduate of Cumberland Col- 
lege, Kentucky, Maj Schneider 
entered the Air Force via OTS in 
1973. After UNT, he was 
assigned to the C-141 at 
McChord AFB. in 1977, he was 
reassigned to Tinker AFB with 
the new 552 AWAC wing. Maj 
Schneider has been assigned to 
the NATO E-3A program since 
1981 and now is the Operations 
Wing Stan/Eval chief navigator. 


Capt Rasmussen received his 
ROTC commission at the Univer- 
sity of Minnesota, Duluth. He 
completed UNT and CCTS 
before assignment to the 135 
aircraft at Grissom AFB. In 
1979, he obtained his master’s 
degree from Ball State Universi- 
ty and was then assigned to 
Offutt AFB. Since 1983, Capt 
Rasmussen has been assigned 
to the NATO AWACS. 
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Captain Gary C. MORGAN 
52 TFW 
APO New York 09123 


— recent F-15E article in THE NAVIGATOR 
assures us that navigators will continue to 
serve in fighters. The upcoming RF-16 is also 
destined to be a two-seater, and there are 
EWOs/WSOs in the F-4, F-111, and EF-111. If 
a fighter’s only mission was to fly, a single 
crewman would be adequate. The mission, 
however, is to ‘‘fly, fight and win.’’ Thus, the 
second crewman must handle these additional 
requirements. 

Let us make the study of war our obsession, 
rather than just ‘slipping the surly bonds”’ and 
‘getting from Point A to Point B.”’ Flying is a 
means to an end—getting the bombs on the 
target and winning the war. The WARRIOR em- 
phasis encourages the study of war and it 
shouldn't be limited to correspondence courses, 
residence programs, and seminars. The study 
of war must be continuous because it is our job 
and our lives depend on our success. 

How much do you know about war? Most of 
us have never been in one and we hope our 
readiness never is tested. Without firsthand ex- 
perience, we must learn from the experiences 


on, History” 





of others. We glean this knowledge from the 
news, movies, magazines, intelligence brief- 
ings, books, wargames, and personal exposure 
to combat veterans. Recent wars in the Middle 
East and the Falklands have updated our 
knowledge of war. There are still Air Force peo- 
ple with combat experience from Vietnam and 
even a small number who saw action in 
Grenada. All of these sources refresh our feel 
for the nature of war and form a ‘“‘present posi- 
tion,’’ in navigation terms. To determine where 
we're headed with the art of war, we need to 
retarget on some ‘‘fixes’’ in history to establish 
where we’ve been so we can dead reckon some 
trends for the future. 

Studying World War lI, Vietnam, and Korea 
offers the student a wealth of airpower and 
modern warfare information. World War lI was 
the proving ground for airpower, both strategic 
and tactical, after the early discoveries in World 
War I. Both the tank and the airplane were 
perfected as deadly combat tools after their 
genesis and development in the previous war. 
They were the dual-forked resurrection of 
cavalry. The last 50 years tell the story of 
modern warfare. World War I marked a signifi- 
cant departure from the way wars were fought 
before it and how they would be fought 
afterwards. 


Vietnam, the first guerrilla war, saw the in- 


troduction of the helicopter and electronic war- 
fare on an intense scale. Like Vietnam, the 
Korean War was very recent in military history 
terms. On the ground, the fighting was done 
predominantly with infantry and artillery since 
the terrain was not ideally suited for armored 
vehicles. North Korea and China were more 
foot-mobile than mechanized, and UN forces did 
not find it easy to move a lot of armor into 
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Korea. The jet fighter came into its own in 
Korea after a sneak preview by the Luftwaffe 
in World War II with the Me 262. We also had 
discovered the importance of aircrew training 
and expertise versus sheer numbers of aircraft 
in the sky. 

Most of us are at least a little familiar with 
military history following World War I, since 
this is the era of airpower. But let’s push back 
the clock still further, and search for some 
more subtle lessons. Let's not limit our study 
to airpower, but rather expand it to include war 
itself, over the past few centuries. 

The Swedish King Gustavus II Adolphus 
(reigned 1611-32) is generally regarded as ‘‘the 
father of modern tactics.’’ He instituted, and 
was the first to use effectively, the mutually 
supporting combined arms team. He organized 
his infantry into brigades, each consisting of 
two regiments that, in turn, included two bat- 
talions. Each battalion of 1,000 men was divid- 
ed into eight companies with an average 
strength of 75 muskets and 60 pikes. 

Swedish armorers had developed a lighter 
musket, and Gustavus is credited with being 
the first to use paper cartridges to speed 
reloading. His six ranks advanced in open order 
and closed up into three, the first rank kneel- 
ing and the other two standing while firing a 
volley. 


TICAL FORMATION DESIGNED BY KING GUSTAVUS 


The forthright Swedish King trained his 
cavalry entirely for shock effect with pistol or 
saber. He organized Europe’s first regular 
dragoon corps—a tactical hybrid made up of 
men armed with carbine and saber who could 
fight from either saddle or foot. 

The decline in body armor was accelerated 
when Gustavus himself discarded all protection 
except a leather buff coat. (He was later killed 
at the Battle of Lutzen.) Field fortification was 


also reduced to its simplest elements by an ar- 
my priding itself on the boast, ‘‘The Swedes do 
not defend their men with walls; the Swedes de- 
fend their walls with men.”’ 

While Gustavus Adolphus was the key 
designer of combined arms combat, the real 
master who perfected its development was 
Napoleon Bonaparte, Emperor of France. My 
best analogy of ground combat that we, as 
airmen, can visualize and understand is that of 
football. Building on French revolutionary tac- 
tics, Napoleon forged the perfect blend of arms. 
He fused marching, fighting and pursuit into 
one furious process. Napoleon believed the best 
defense is a good offense. He nearly succeeded 
in taking over all of Europe, until stopped on 
the steppe by the infamous Russian winter. He 
was, without a doubt, one of the greatest 
military commanders the world has ever seen. 

What made Napoleon so great in warfare? 
There are several answers. Napoleon 
understood the principles of French Revolu- 
tionary skirmish tactics. It is taking no credit 
from Napoleon's genius to point out that he 
adapted rather than originated these tactics. He 
was the heir to the military poverty of the 
French Revolution, which saw the development 
of ‘“‘horde tactics.’ Lacking the training and 
discipline for linear tactics, the sans-culottes 
(French revolutionary citizen-soldiers) 
developed a more effective attack of their 
own—skirmish lines or the loose formation— 
which replaced the straight line. While France's 
enemies maintained the rigid formations of 
linear tactics, the bolder spirits of a French 
Revolutionary army swarmed out to fire from 
ditches or behind hedges. As at Lexington and 
Concord, the platoon volleys of linear tactics 
were ineffective against these skirmishers. 
Although slow, infantry was composed of hun- 
dreds of thousands of troops and could take a 
lot of punishment. The primary mission was 
(and still is) to take and hold ground. We can 
think of them as slow but powerful linemen, 
either on offense or defense as the scenario dic- 
tates. Imagine a football game where only run- 
ning plays are executed, and only linemen com- 
pose the teams—not much scoring, not many 
yards gained, and lots of injuries. Artillery is 
hard to place within the football analogy, but 
it can be likened to tackling and blocking, 
measures that assist either offense or defense. 
Obviously speed and maneuver are required to 
gain ground and speed up the game. Thus 
cavalry, or a mobile arm, was required. 
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As we discussed previously with Gustavus, 
cavalry provided the speed and maneuver in 
battle. Cavalry became Napoleon's ‘‘backs”’ for 
gaining ground; functioning as receivers, run- 
ning backs, and cornerbacks. In Napoleon's 
cavalry we can see our fighter lineage. 

The characteristics of cavalry merit com- 
parison with those of modern fighters. The key 
factors are speed, mobility, striking power and 
range. It is the obvious example of man and 
mount for traveling faster and farther than 
man alone can walk or run. Like modern day 
fighters, cavalry troops and units were expen- 
sive to field and support, and required exten- 
sive training to maintain proficiency. Cavalry 
was organized into basic functional units called 
‘*squadrons,”’ who were grouped into regiments 
(wings), identified by distinctive colors. Cavalry 
missions were reconnaissance, screening, flank 
protection, and shock action. 

Reconnaissance, then as now, was finding the 
enemy and determining his order of battle, 
deployment, strength, and intentions, and get- 
ting this intelligence back to the commander. 
Napoleon normally was outnumbered by the op- 
posing force, yet he managed to concentrate his 
formations to attain ‘‘local superiority’’ and 
outnumber an enemy force at a critical point. 
He achieved this through reconnaissance. 

Screening was the opposite of recon- 
naissance. It was the art of denying intelligence 
to opposing cavalry by forming a screen or buf- 
fer between friendly troops and the enemy prior 
to engagements. Screening was essential to pre- 
vent the enemy from discovering a weak point 
in the lines and trying to concentrate a superior 
force against it. During campaigns, forces 
moved in a corps composed of several divisions. 
Napoleon employed the corps concept by com- 
bining infantry, cavalry, and artillery into a 
unit large enough to fight independent actions. 
He moved several corps together, separated by 
about half a day’s march, in line abreast. When 
one corps was engaged, the others maneuvered 
to reinforce it. This was so vital that entire bat- 
tles were won or lost before the first shot was 
fired. Thanks to Napoleon’s cavalry, he usual- 
ly knew where the enemy was well before they 
knew what he was up to. Screening maintained 
the element of surprise, considered by most tac- 
ticians to be the most effective force multiplier. 

Flank security and shock action were related 
and involved cavalry in actual combat on the 
battlefield. Due to the limited mobility of adver- 
sary forces during this period, battles usually 
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were not fought immediately. Enemy com- 
manders required time to form their units into 
lines and deploy them to face the enemy troops. 
Once both sides were deployed, one of the com- 
manders began the action (hiked the ball), by 
firing artillery into the massed ranks of infan- 
try, while his troops advanced to engage 
specific areas of the enemy line. Battle con- 
sisted of maneuvering ranks of infantry against 
lines of defending infantry. 

Napoleon, however, played by his own rules. 
He perfected the ‘‘attack from march,’’ never 
giving his opponents a chance to get their 
footing or catch their breath. He pummeled his 
enemies mercilessly, pursuing the fleeing foe 
unto their very destruction. In essence, 
Napoleon was playing without a huddle. The 
whole “‘game”’ was a two-minute drill. While his 
opponents were taking signals from the side 
lines, Napoleon was calling his own plays. 

Morale was paramount. Once a defending 
force broke and ran, pursuit and elimination 
were relatively simple and guaranteed. This 
was one of the key uses of cavalry, pursuing a 
broken infantry line and harrassing their 
retreat. Any stragglers were easy prey for the 
cavalry troopers. If the infantry held steady, 
they stood a favorable chance of repelling a 
cavalry charge. This required cool nerves and 
a lot of courage—standing in formation while 
hundreds of horses were galloping at you car- 
rying men with drawn sabers. The weight and 
mass of horses and men impacting a static line 
of infantry was the essence of shock action— 
something had to give. 

Due to the maneuverability and inertia of 
charging cavalry, infantry found it expedient 
to form squares, thereby enabling them to 
resist cavalry from all aspects. If the infantry 
maintained a line, the cavalry might penetrate 
the line at some point and turn to either side. 
This resulted in the defending infantry being 
surrounded, attacked from the rear by the 
cavalry, and from the front by more cavalry or 
infantry. Squares formed islands of infantry 
which allowed cavalry to penentrate and flow 
through the main lines for possible engagement 
by defending cavalry in a counterattack. A solid 
square appeared like a wall, bristling with 
bayonets to horse and rider, and was a 
psychological barrier to attack especially for 
the cavalry’s mounts. The primary disadvan- 
tage was that the squares offered a lucrative 
target to artillery. Artillery shot penetrated the 
densely packed mass of infantry and created 






unacceptable carnage similar to a strike in a 
bowling alley. The dual threat of cavalry and ar- 
tillery placed infantry in an undesirable 
situation. 

Cavalry initially was divided into two types, 
light and heavy. Generally, light cavalry was 
more suited for reconnaissance and screening, 
while heavy cavalry was more effective for 
shock action on the battlefield. Napoleon took 
this one step further and divided cavalry into 
light, medium and heavy. Each major type of 
cavalry was composed of two specific cavalry 
arms. (Some of these are French names, and 
many will sound completely foreign and unpro- 
nounceable to you.) Light cavalry was com- 
posed of Chasseurs and Hussars. If we could 
equate light cavalry to present day fighters, the 
F-16, RF-4, or F-5 would be the obvious choice 
for the Chasseurs with the Thunderbirds (if you 
had a whole wing of them) the counterparts of 
the Hussars. Medium cavalry was composed of 
Lancers and Dragoons. The lance is the 
ancestor of the standoff weapon, either Spar- 
row for air-to-air, or HARM/Standard 
ARM/Maverick/GBU-15 for air to ground. 
Several fighters qualify as descendents of the 
Lancers—the F-4E, F-4G and the F-15. The 
modern counterpart of Dragoons is the air cav 
or airmobile helicopter used so extensively in 
Southeast Asia. Heavy cavalry consisted of 
Cuirassiers and Carabiniers, with the A-10 as 
the modern counterpart. With its slow speed, 
protective armor and heavy hitting power on 
the battlefield during close air support, the 
A-10 is used similarly to its Napoleonic 
ancestors. 

The Napoleonic style of war ended not with 
Napoleon’s defeat, but with the advent of 
technology. The decades which followed 1815 
witnessed the introduction of the rifled musket, 
or “‘rifle’’ as we know it. The British 95th Rifles 
were used against Napoleon as sharpshooters. 
The later introduction of the rifle as the stan- 
dard infantry weapon drastically changed the 
nature of war. With an accurate weapon beyond 
a hundred yards, the infantry had a devastating 
effect on charging cavalry, especially with 
disciplined volley fire. Only a few troopers were 
picked off in the front ranks prior to charge im- 
pact during the musket period. During the ri- 
fle period, however, entire front ranks were 
mowed down, creating a wall of fallen men and 
horses to succeeding ranks. Thus, all of the 
writings by Baron de Jomini and Clausewitz 
regarding the Napoleonic style of war were not 


to be followed blindly during the American Civil 
War. Cavalry continued to be used in light mis- 
sions during the Civil War, but few charges 
were attempted, and battles became static 
engagements of attrition between artillery and 
infantry. The next impact of technology was 
the introduction of the machine gun in the late 
1800s, after the Civil War. The machine gun 
was widely deployed in all armies by the begin- 
ning of the 20th century and had all but rid the 
battlefield of any semblance of mobility during 
World War I. 

Cavalry had surrendered its reconnaissance 
role to the airplane by this time, and direct 
translations of cavalry nomenclature began to 
appear in the new air corps. We saw the Ritt- 
meister (riding master) Baron Von Richthofen 
leave the German Uhlans (Lancers) to fly in the 
Imperial German Air Service. French fighter or 
pursuit squadrons were designated as Chasse 
or Chasseurs. Most of the World War I fighter 
pilots were cavalrymen and could see the direct 
correlation of missions now assumed by the 
airplane. Toward the end of the war, the British 
successfully attempted a charge of German 
trenches at Cambrai with the new ‘“‘tanks,”’ ar- 
mored vehicles with sponson mounted guns 
which could resist rifle and machine gun fire 
and roll over trenches. So, by the end of World 
War I, the successors to the light and heavy 
cavalry had made their battlefield appearances. 
To the relief of everyone, a way had been 
found to break the static infantry/ar- 
tillery/meatgrinder stalemate of World War I. 
Visionaries in the intervening years developed 
the armored ‘“‘Blitzkrieg’’ concept based on 
mechanized, combined arms task forces which 
moved faster than the enemy could find and 
counter them. 

World War II set the pace for how wars would 
be fought in the modern era. If a war were 
fought in central Europe in the next few years, 
it would be characterized by the same mecha- 
nized, combined arms doctrine used in World 
War II; only the weapon ranges and lethalities 
have increased. Two disturbing events have oc- 
curred since World War II, and they parallel the 
impact of the rifle against charging cavalry. 
First, the 1973 Arab-Israeli conflict saw an im- 
mense number of Israeli tanks destroyed by 
Egyptian infantry with anti-tank guided 
missiles. Second, the accuracy, lethality, and 
widespread deployment of capable, shoulder- 
fired, surface-to-air missile systems like the 
Stinger and SA-14 are deadly in the hands of 
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infantry. If these systems could bring down 
fighter aircraft, unacceptable loss rates would 
result and force us to limit our sphere of in- 
fluence to air superiority over our own lines. 
The same holds true with helicopters, creating 
a low altitude arena between opposing 
helicopter forces and infantry. 

New weapon technologies force us to reex- 
amine our defensive countermeasures 
capabilities and devise new tactics. We may 
need to rely on drones or we may find that we 
can only operate, with any hope of survival, at 
night or in poor weather. We need to remember 
the importance of mixed forces with different 
strengths and weaknesses in mutual support. 
This last point, which has been challenged and 
proven numerous times over the last 500 years, 
is one we cannot afford to overlook. The alter- 
native is to let the battlefield stagnate into a 
World War I type ‘‘No Man’s Land”’ with stag- 
gering losses of life for zero results. All of our 
missions support the infantryman on the 
ground, and we can’t win if he loses. Thus, the 
static-mobile battlefield cycle will continue, 
with new generations of ‘‘cavalry’’ being resur- 
rected in the future as technologies and tactics 
change. 


Obviously, I’ve hardly addressed 
navigation—that was not my goal here. My goal 
was to address the navigator audience with a 
historical refresher, albeit an individual 
perspective, which might lead to further profes- 
sional interest in the study of war. We continue 
to do an excellent job of addressing the ‘‘hows”’ 
of navigation and career perspectives for 
navigators. However, it’s our historical 
perspectives which give us new meaning and 
create innovative energy we can use to do our 
job better—to fly, to fight, and to win! ~=j» 


Capt Morgan was commissioned 
via OTS in 1975. After gradua- 
tion from UNT, he was assigned 
to the F-4 at MacDill AFB. Next 
came duty at Ramstein AB, 
followed by assignment to the 
Tactical Fighter Weapons Center 
at Nellis AFB. Capt Morgan now 
serves at Spangdahiem AB. 





Squadron Leader Robin |. CHAMBERS, RAF 
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INTRODUCTION 

t is an honor to be selected for an Air Force 

exchange tour, especially to the post as a 
Navigation Instructor with the USAF at Mather 
AFB. Having survived two years in the ‘‘col- 
onies,’’ however, Iam somewhat surprised how 
few people realize the Royal Air Force (RAF) has 
an Air Navigation School, let alone an exchange 
of instructors and a regular exchange visit. 

When I heard of my assignment to Mather 
AFB, I was Deputy Squadron Commander of the 
basic Navigation Squadron at RAF Finningley 
in South Yorkshire—the home of all RAF 
navigator training. The exchange operates on 
a one-for-one basis so I was able to get a good 
briefing of what to expect from the present 
USAF incumbent. After much talk of Tahoe, 
skiing, sun and California wine I came fully 
prepared to have a good time and have not been 
disappointed. 

In the spring of 1984, THE NAVIGATOR 
published an article by Captain Darrel Greer en- 
titled, ‘‘A WSO’s Eye View of the RAF.’’ A USAF 
exchange officer on the Tornado Weapons Con- 
version Unit, Captain Greer’s interesting ac- 
count of his impressions of training RAF ‘‘fast- 
jet navs” highlighted some of the differences in 
the way the USAF and RAF train ‘“‘the world’s 
finest.’ Therefore, as one of the reasons for the 
exchange program is a crossflow of informa- 
tion, I feel that I ought to expand on some of 
Capt Greer’s comments and give an overview of 
RAF navigator training. Although there are 
many similarities, the two training systems 
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really are not comparable. The RAF, with 120 
students on a 6l-week course, faces con- 
siderably different problems than the USAF 
with 850 students on an average 33-week 
course. I will concentrate on the RAF equivalent 
of UNT but will also give an insight into the 
overall training. 


REQUIREMENT 

The Royal Air Force of the 1980s and 90s is 
geared toward support of NATO and the defense 
of the United Kingdom Air Defense Region. 
However, we retain a considerable ‘‘out of 
NATO area’’ capability as we had to 
demonstrate in the Falklands and, more recent- 
ly, in Ethiopia. Our commitment to NATO has 
resulted in an impressive inventory of aircraft 
including Tornado GR and F2, Buccaneer, 
Jaguar, Phantom, Harrier and Nimrod with Vic- 
tor, VC10O and Tristar tankers and VC10 and 
Hercules transport aircraft in support. It is no 
coincidence that nearly all these aircraft re- 
quire navigators. 

Operating an all-weather, 24-hour air force in 
the European theater, with its unpredictable 
weather and varied terrain combined with the 
need to fly below 500 feet to survive in a hostile 
environment, has led to a total belief in the need 
for a navigator and the two-man concept. The 
success of this concept has_ con- 
vinced other countries within NATO of the need 
for a navigator. With the recent order for over 
390 two-seat F-15E Strike Eagles, it appears to 
be making its mark on this side of the Atlantic 
as well. 

The navigator of the future will be more than 
a position finder; he will be a tactician, weapon 
systems operator, target designator, electronic 
warfare operator, radar operator, missile con- 
troller and the eyes of the formation. Although 
the navigator’s workload has been eased con- 
siderably by computerized systems in the new 
generation of aircraft, the overall effectiveness 
of aircraft such as Tornado will rely heavily on 
the tactical awareness of the navigator and his 
ability to analyze, cross check and manage the 
aircraft’s systems. 

The shift in emphasis of the navigator’s role 
over the past few years has resulted in tailor- 
ing RAF navigator training to meet the demand 
for ‘‘fast jet’’ navigators while still meeting its 
commitments to the other roles. However, one 
of the primary tasks is developing the in- 
dividual’s self-confidence, maturity, strength 


of character, and personality, as well as con- 
tinually enhancing officer qualities. Un- 
doubtedly, the training provides an excellent 
foundation upon which to build one’s career, a 
fact borne out by navigator aircraft com- 
manders, squadron and wing commanders, and 
officers of air rank (generals). Of particular 
note, a navigator was the overall Air Com- 
mander for the 1982 Falklands War. 

Although the course is a subtle blend of 
navigator, officer and leadership training, this 
article discusses them as separate subjects for 
ease of comparison and comprehension. 


BASIC NAVIGATION TRAINING 

All students are graduates of an intensive 
four-month officer training course at the RAF 
College, Cranwell. Their backgrounds vary con- 
siderably in both education and military ex- 
perience; however, their training is the same. 
All flying training is carried out on the Dominie 
and Jet Provost aircraft. The Dominie, a 
military version of the HS 125 executive jet, is 
similar in size and appearance to the T-39. It 
has navigator stations for two students and one 
instructor and is fitted with VOR, DME, Dop- 
pler, E190 radar, Decca, a digital navigation 
computer and the ever faithful periscopic sex- 
tant, without a bubble! The Jet Provost (JP) is 
a twin-seat jet trainer similar to the T-37. 

Basic training on the Dominie is at medium 
and high levels and teaches the student the use 
of all the equipment, except Decca and the sex- 
tant, as well as covering basic mechanical 
airplot and groundplot techniques and the abili- 
ty to revert to manual procedures should a 
system malfunction. One of the most important 
aspects of the training, however, is developing 
airmanship—the ability to think in the air and 
to be aware of what is happening around you. 
To achieve this, the student has 16 flying mis- 
sions and 15 simulator sorties, each about 3 
hours in length. On all the simulator sorties and 
half the flying missions, the student has com- 
plete control of the aircraft and makes all the 
decisions. These last two aspects put the 
pressure on the student and sort the ‘“‘wheat 
from the chaff.’’ Most can cope with the in- 
tricacies of air positions, wind velocities and 
lines of position but combining these skills 
together with controlling the aircraft requires 
a special talent. Consequently, the student is 
assessed on each sortie for his level of airman- 
ship and, after landing, a full analysis and 
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grade are given for his log and chart. By the end 
of the seven-month basic phase, the student 
must not only be able to navigate, with rever- 
sion into different techniques, but also cope 
with an airborne fuel shortage and a no-notice 
diversion to another airfield. Having completed 
this, he will then be responsible for recovery of 
the aircraft at his home base. 

Successful completion of this phase leads to 
20 hours of JP training, most of which is low 
level, 250 ft AGL and 300 knots. This course 
introduces everyone to the skills of low level 
navigation and further develops their airman- 
ship and situational awareness. Additionally, 
it is an introduction to the two-man concept, 
formation flying, aerobatics and targeting. 
Most students find the course a pleasant 
change, without requirements for formal log 
and chart work. The pressure soon reappears, 
however, with weather avoidance, timing con- 
trol, radio work and the usual problems with 
low level flying. So, for some, the dream of ‘‘fast 
jets’ can become a nightmare. 

At the end of the JP phase, a board convenes 
and decides upon each student’s future train- 
ing and to stream him into Group one or two. 
Group one training is fast jet aligned—Tornado, 
Buccaneer, and Phantom as well as AEW 
Nimrod. Group two caters to the more tradi- 
tional style of navigation required in the Her- 
cules, tanker aircraft and Nimrod ASW. The 
decision on which way to stream a student is 
not taken lightly. The student's overall perfor- 
mance is analyzed closely along with his 
character, attitude toward training and 
chances of success. This is then weighed 
against the requirement of the service and his 
personal preferences. Undoubtedly, a student 
is occasionally disappointed with the way he is 
streamed, but it is far better to excel in the cor- 
rect field than to be mediocre in the wrong one. 
Final assignments are not decided until week 
58, 3 weeks before the course ends. 


ADVANCED NAVIGATION TRAINING 

After completing a week’s survival training, 
all students return to fly the Dominie. Group 
one students specialize in fast jet navigation, 
controlling the aircraft at 500 ft AGL, using the 
radar as the primary aid. Their contemporaries 
in Group two learn the more traditional naviga- 
tion methods such as day and night celestial 
and three position line fixing. Both courses are 


demanding, placing more and more emphasis 
on airmanship and crew cooperation as well as 


that elusive quality, ‘‘nav judgment.”’ The fast 
jet syllabus consists of 55 hours Dominie fly- 
ing and 8 simulator exercises culminating in a 
high-low profile exercise into the European low 
flying system with an overnight stop in Ger- 
many. The final phase of the course is 15 hours 
of role-oriented flying on the JP with multiple 
target navexs, air combat maneuvering and 
practice diversions. 

The Group two students receive 78 hours of 
Dominie flying and 16 simulator exercises in 
the 22 weeks of their advanced training. The 
course is fairly diverse. It varies from medium 
level radar targeting exercises through grid 
navigation, culminating in an overseas navex 
to Gibraltar or Berlin. 

Whether in Group one or two, after 61 weeks 
of training you definitely have earned ‘‘the 
coveted navigator’s”’ brevet. The Dominie is not 
an easy aircraft to navigate which perhaps 
makes it a good trainer! Because it is flown to 
its maximum range the student becomes very 
aware of fuel consumption and, furthermore, 
because of its limited navaids he learns to plan 
and organize his work appropriately. With the 
small 120° sector scan, heading up radar is cer- 
tainly challenging when flying a map matching, 
radar prediction sortie at low level in weather 
for which England is renowned. 





OFFICER TRAINING 

It is fairly obvious from this article that the 
RAF navigator is far from a silent partner on 
the aircrew team and therefore some 400 hours 
of the syllabus are spent in character develop- 
ment and the enhancement of officer qualities. 
The rigors of hill walking, mountaineering and 
adventure training combined with the erudite 
pursuits of international defense studies and 
the humane aspects of community projects 
make for a well-rounded individual—not forget- 
ting, of course, the usual large dose of PT. Quite 
often the strengths and weaknesses that 
become apparent in adversity on a wet and 
windy hillside are highlighted later in the air- 
borne environment. Besides the practical 
aspects of officer training, all students receive 
command and staff training with instruction in 
written and oral communication. The aim of 
this general service training is to consolidate 
the student’s initial officer training and prepare 
him for his first appointment to an operational 
squadron. 


POSTGRADUATE TRAINING 

Having completed 15 months of training, on- 
ly the first hurdle has been cleared. The fledg- 
ling nav can look forward to further training in 
the fighter lead-in course (three months) and 
then at his specific aircraft RTU (four-six 
months). Furthermore, after two flying tours he 
could be selected for postgraduate training in 
the Staff Navigation Course. This four-month 
course has a strong theoretical basis covering 
all navigation subjects. Knowing the formula 
for scale deviation on a Lambert conformal 
chart or understanding the second stage in- 
tegration terms in an inertial navigation 
system does not appeal to everyone, but the 
course does provide a nucleus from which to 
draw the instructors for the nav school, RTUs 
and junior staff positions requiring naviga- 
tional knowledge. The most demanding 
postgraduate course is the 50-week Aero 
Systems Course which provides selected ex- 
perienced flight lieutenants (captains) with ad- 
vanced education in integrated aero systems. 
This course prepares its students for appoint- 
ments concerned with operational re- 
quirements and the development and evalua- 
tion of both weapon systems and their opera- 
tional tactics and techniques. The USAF 
equivalent of this course is the Test Pilot School 
at Edwards AFB. 


CONCLUSIONS 

As I said at the beginning, comparing USAF 
and RAF training is far from easy. In many 
ways, they are as different as chalk and cheese 
but undoubtedly they both achieve their aims. 
The Mather course is high pressure due to the 
time constraints but it builds a sound founda- 
tion for the RTUs and squadrons. Why, then, 
does the RAF spend twice as long training its 
students? Perhaps, we could blame the 
students, but they tend to be universal, 
although unlike their USAF counterparts, RAF 
navigators are not required to have a degree to 
enter training. 

There are many easy answers, but, hopeful- 
ly, it is not just a case of over-training. 
Although a breakdown of the syllabus shows 
that most subjects are covered to a far greater 
depth, often with twice the amount of time 
allocated per subject, the main difference is the 
emphasis on airmanship and situational 
awareness. Our belief in the crew concept has 
resulted in a shift from the nav being a ‘‘direc- 
tional consultant”’ to a vital and irreplaceable 
part of the crew. Consequently, he must be 
trained for this role, and hence our reason for 
flying an aircraft such as the Dominie in 
preference to a flying classroom. Initially, the 
students require leading by the hand, but as 
their experience grows every opportunity is ex- 
ploited to allow them to use initiative, make 
decisions and, above all, learn from their 
mistakes. Subsequently, when a graduate 
reaches his squadron, he has the confidence 
and ability to meet the demands of today’s 
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operational flying. This task cannot be 
achieved overnight and certainly places a heavy 
burden on the instructor force in terms of flex- 
ibility and judgment. However, the two advan- 
tages we have in our nav school are smaller size 
and a more direct chain of command; one wing 
commander (lieutenant colonel), four squadron 
leaders (majors), and approximately 80 flight 
lieutenants (captains). Both make the system 
more responsive. 

The RAF training is not cheap, but with ever- 
increasing costs of aircraft and weapon 
systems you cannot afford to have the crew be 
the weak link in the chain. The demise of the 
Vulcan and the introduction of the Tornado 
brought on a change in emphasis in RAF 
navigator training. As we look to the 1990s, 
UNT will be facing the same challenge, both 
with the reduction in the number of table navs 
and a requirement to fill B-1 and F-15E 
cockpits. As Colonel Cardwell wrote in the last 
edition of THE NAVIGATOR, ‘The future 
navigator will be more systems oriented and 
less navigation oriented.’’ Perhaps now is the 
time to cast off the connotations of your 
observer inheritance and put your navigators 
on an equal footing with your pilots! =r 


Commissioned in 1970, Sqn Ldr 
Chambers graduated from 
navigator training in 1971. After 
five years flying the C-130, he 
served at the RAF Officer Train- 
ing Unit and then the Air Naviga- 
tion School. Sqn Ldr Chambers 
served three years in the 
USAF/RAF Exchange Program at 
Mather AFB before his current 
duty at RAF Biggin Hill. 
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Refraction Table 


Captain Lester C. VERIGAN, Jr. 
340 AREFW/DOX 
Altus AFB, OK 


very navigator is familiar with Murphy’s 
law, “if anything can possibly go wrong, it 

will; and it will go wrong at the worst possible 
time.’’ Each of us can also testify to the fact 
that Murphy himself seems to derive a great 
deal of perverse pleasure from proving how in- 
violable his law really is by jumping aboard for 
a no-notice flight (often accompanied by one of 
his very favorite accomplices, a Stan/Eval 
Flight Examiner). 

So, here we go into the wild blue yonder on 
a nav leg. It’s the end of the quarter, and it’s 
also your last flight of the quarter. Naturally, 
you absolutely must have this nav leg to be 
complete in your required training events, so 
your name doesn’t go up in lights. Stan/Eval 
knows this, so they show up at Base Ops. 

For once, things seem to be going fairly well, 
and then it happens: old man Murphy climbs up 
onto your table and jumps right in the middle 
of your chart and precomp. The sun is getting 
low, but it’s still too bright to see any stars. The 
moon is out of view, somewhere over New Delhi. 
The planets are in perfect conjunction behind 
the moon. And you only have three LOPs com- 
pleted so far. The evaluator is licking his chops 
because the DO has been calling him ‘‘Santa 
Claus,” demanding more “‘busts,”’ and you look 
like a prime candidate. 
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About the time you get ready to start your 
next precomp, the number two generator drops 
off the line, causing your Doppler to die on you. 
In an effort to help the pilots, you reach for your 
Dash One, but you knock your coffee over onto 
your Air Almanac page, chart, and precomp 
form. You wipe it up, but now you're scram- 
bling to get the precomp done. You tell your 
Boom, ‘‘Find the sun and start the shot,”’ while 
you start over on the precomp. Just about the 
time you get the LHA computed, the Boom 
reads you the HO--a negative one! 


Way back in UNT, you learned that 99-60 = 
00-00. However, with Murphy screaming in 
your ear, do you think you can remember that? 
Even if you could recall the formula, you can’t 
remember how to add and subtract negative 
numbers. At UNT, the instructors said, ‘‘Just 
visualize what’s happening to the body and 
you've got it.’ Unfortunately, the only thing 
you can visualize right now is the Q-3 on your 
next Form 8. Well, what now, boss? 

In such a situation, I like to pull out a ‘‘no- 
brain”’ checklist to help bail me out--something 
even I can’t mess up. The “Negative Sextant HO 
and Refraction Table’’ not only gives you the 
conversion from sextant HO to negative HO, but 
also the approximate refraction for each HO 
and aircraft altitude. Remember, the refraction 
is based on the HO, rather than on the HC, and 
refraction is especially critical at low sextant 
altitudes. 
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I really can’t recall where I first picked up this 
chart, but it’s been a lifesaver for me more than 
once. To the originator(s) of the Table, I say, 
“thank you.” To you, I say, “‘Try it--you’ll like 
-_ — 
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bachelor’s degree from Loui- 
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master’s degree from Webster 
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Verigan now serves at Altus 
AFB. 
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rue EF-111 raven 


F-111 Raven: State-of- 
the-art tactical jamming 
platform, or square peg in a 
round hole? The answer fre- 
quently is both. While the 
EF-111 can function superbly 
one day as an integral part of 
Tactical Air Command, it can 
be misused the next day. 
Often the Raven (named for 
the mystical mascot of the 
electronic combat career field) 
functions in both extremes 
during the same exercise. This 
was demonstrated recently 
during Brim Frost ‘85 and it 
typifies some of the prob- 


lems faced by the EF-111. 
Early in the exercise, the 
EF-111 and crew members of 


Captain Mark C. DORIO 
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the 390th Electronic Combat 
Squadron at Mountain Home 
AFB, Idaho, were directed 
against unsuitable targets, 
with little thought to blending 
the platform’s capabilities in- 
to the total scenario. The 
strike directors in the Tactical 
Air Control Center and the in- 
dividual mission commanders 
--through no fault of their own 
--just didn’t know enough 
about the aircraft’s radar jam- 
ming systems to properly 
employ them. 

An education process fol- 
lowed. EF-111 390th aircrews 
performed their ‘‘road show,”’ 
a multi-media presentation 
detailing the Raven’s for- 
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midable capabilities. The 
presentation emphasized the 
radars which the EF-111 is 
most effective against and ex- 
plained its major roles, in- 
cluding jamming from in close 
or from a stand-off position 
and flying as escort for a 
penetrating strike package. 
After a few days, recognition 
of the EF-111 Raven’s 
capabilities combined with ex- 
ercise experience made the air- 
craft a valuable part of the 
strike director’s assets at Brim 
Frost. According to deployed 
aircrews, controllers learned 
to use it as part of multi-ship 
strike packages and also as a 
decoy to fool opposition forces 





into rallying against an unseen 
enemy. 

In the latter scenario, which 
has been used effectively at 
Red Flag exercises, the Raven 
checks in on station at a time 
and place determined by the 
planners, while the actual 
strike package penetrates 
elsewhere or at another time. 
Defense strategists, sensing an 
offensive thrust striking 
beneath the EF-111’s elec- 
tronic cloak, react to the 
imagined threat by scrambling 
interceptors against the ghost 
attackers. Similarly, surface- 
to-air missile systems search 
the sky for attackers, scanning 
fruitlessly with their narrow 
beams. 

Exercise history has shown 
that in the ensuing confusion, 
with radar identification of air- 
craft degraded at best, SAMs 
can be mistakenly directed 
against their own aircraft. 
Blend this neat feint with the 
deceptive tactics of other elec- 
tronic combat assets--the 
EC-130 Compass Call and the 
destructive firepower of the 
F-4G Wild Weasel--and, in a 
matter of days, the Raven 
evolves from a square peg to 
part of a tactical EC 
masterpiece. 

As more electronic warfare 
officers and electronic combat 
pilots move from the Raven 
cockpit into staff positions, 
the blending process, typified 
at Brim Frost ‘85, will become 
faster and smoother. This will 
provide navigator/EWO air- 
crews more command oppor- 
tunities and staff positions in 
Tactical Air Command as well 
as improved promotion 
potential. 

Sound like the ramblings of 
an EWO exposed to too many 
stray electrons? Just sit in at 
a few Red Flag/Green Flag 
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debriefings at Nellis AFB and 
observe how TAC’s single-seat 
pilots, F-4 ‘“‘fightergators”’ and 
aircraft commanders grow to 
appreciate the Raven. As the 
EF-111 causes interceptor, 
SAM and AAA kill rates to drop 
dramatically, grizzled fighter 
aircrews who grew up with the 
axiom ‘‘speed is life’’ come to 
admit that ‘‘trons’’ too are 
life. 

This can only be good news 
for the EWOs of TAC and the 
navigator/EWO students who 
want to serve in a fighter-type 
airframe. The EF-111 offers 
those EWOs an extremely 
challenging and valuable job-- 
one that will help close the gap 
on pilot/navigator promotion 
rates. 

What, then, is the EF-1117 Is 
the electronic version of the 
Mach 2-plus F-111A ‘Aard- 
vark’’ a square peg or is it an 
integral member of the TAC 
fighting machine? The answer 
is still being decided. However, 
as more and more EWOs and 
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EF-111 pilots gain experience 
and get the word out, the 
Raven will move closer to 
achieving the success envi- 
sioned for it when the Air 
Force took the F-111A’s 
combat-proven airframe and 
gave it a healthy injection of 
1990s technology. 

At Mountain Home AFB, 
Idaho, and Upper Heyford, 
England, the word is out: 
‘“*Trons are life.’ 


in 1977, Capt Dorio graduated from Keene 
State College with a degree in English. 
After three years in the newspaper 
business, he was commissioned through 
OTS and completed UNT in 1981. Capt 
Dorio currently serves at Mt Home AFB. 
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ost rendezvous in the KC-135 are point 

parallel. This is one of the more challeng- 
ing rendezvous as timing and aircraft position 
are critical to have the tanker roll out with the 
receiver in the six o’clock position and three 
miles in trail. The KC-135 navigator must be 
well ahead of his aircraft in the orbit and relay 
information (TAS, drift, turn range and offset) 
to the receiver. To make the rendezvous work, 
the tanker navigator must account for any 
changes in drift and TAS while the two aircraft 
are moving toward each other at a closure rate 
often greater than 12 miles per minute. When, 
however, was the last time you had an on- 
course rendezvous? When did you last review 
the procedures? 

The on-course rendezvous is quite simple by 
comparison. First of all, in an on-course rendez- 
vous we know the receiver will be traveling the 
same direction as the tanker and should be 
close to the KC-135 around the air refueling 
control time (ARCT). The main concerns for this 
type of rendezvous are the receiver's altitude 
(if you do not have the receiver visually) and his 
estimated time of arrival (ETA) to the rendez- 
vous point (RZ). All of this information can be 
relayed via radio. But what if you are ‘‘comm”’ 


ON COUISe 


out? Or what if you want to double check the 
receiver's information? If you knew your 
receiver’s groundspeed, that would answer 
your questions. 

The following procedure is a proven tech- 
nique used in an on-course rendezvous with a 
C-130 and can be easily adapted to other 
receivers. By using air-to-air TACAN DME 
separation, or radar, and computing how far 
ahead or behind the receiver is from your air- 
craft, you can figure your receiver’s ground- 
speed and then double check his ETA. 

Some fighter aircraft do not have ground- 
speed indicators. Their ETA might be just a 
good guess. Sc you could be out of luck if you 
asked your receiver for his groundspeed and he 
didn’t have one. Plus, it may not sound very 
professional when you can easily figure the 
receiver’s groundspeed. After all, as the tanker 
navigator, you are responsible for the success 
or failure of the rendezvous. 

The object of the en route or on-course 
rendezvous is for the receiver and tanker to ar- 
rive at the RZ within one minute of each other 
and then accomplish a join-up by using dif- 
ferential airspeed. Being a good KC-135 
navigator, you know how far you are from the 
RZ and you know where your receiver is in rela- 
tion to the RZ. All you need is to figure his 
groundspeed, compute an ETA and adjust your 
groundspeed to arrive at the RZ with a one- 
minute separation. 
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ORBIT 


KNOWN INFORMATION 
DME #1 
DME #2 59 nm 


Recerver 


Groundspeed 310 kts 


To figure your receiver’s groundspeed, record 
the DME (air-to-air TACAN) separation or 
distance away on radar. Be as accurate as possi- 
ble. Try to record the distance to the nearest 
one-fourth mile. When you record the first 
distance measurement, record the time. Time 
for one minute and then record the new range 
plus how far you are from the RZ. The INS or 
DNS can give you this information if the 
destination waypoint is the RZ. While timing 
for the one minute, get a good average of your 
groundspeed. Then subtract the second DME 
from the first. This gives you the rate of closure 
on your receiver. Multiply the rate of closure by 
60. Subtract this figure from your average 
groundspeed. This figure is your receiver's 
groundspeed. If you subtract DME number two 
from the tanker’s distance to the RZ, you will 
get the receiver's distance to the RZ. Since you 
just figured the receiver’s groundspeed and 
distance to the RZ, you can easily compute his 
estimated time en route (ETE) to the RZ. While 
you have your MB-4 computer out, add or sub- 
tract one minute to the receiver’s ETE to make 
your timing to the RZ good. Put your distance 
to the RZ over the ‘‘corrected’’ time you need 
to make the timing to the RZ on the MB-4 and 
look above the arrow. This will give you the 
groundspeed to fly to make the RZ on time. 

A computer program written in basic for a 
Radio Shack TRS-80 is included with the sam- 
ple problem. The timing problem uses basic 
mathematics and can easily be solved with a 
computer. Of course, this procedure should be 
used only if both the tanker and receiver are on 
approximately the same track; otherwise, large 
errors will result. <i~ 





DME #1 = G1 am 
RATE of 430 Tanker average groundspeed for 1 minute 
CLOSURE 2x60 = -120 


310 receiver average groundspeed 


Tanker Distance to 
RZ at DME 150 am 
59 nm DME #2 


91 Receiver distance to RZ 


Receiver Groundspeed 310 Kts 
Receiver Distance to RZ 91 nm 


Use MB-4 Computer 
Receiver ETE to RZ 17 minutes, 35 seconds 


Tanker average Groundspeed 430 Kts 

Tanker Distance to RZ at DME #2 150 nm 

We want to arrive at the RZ 1 minute after the receiver! (C-130 receiver) 
Time left - 18 minutes, 35 seconds 


Use MB-4 computer 


150 = 484 
18:35 = A index arrow on MB-4 


The KC-135 needs to fly a groundspeed of 484 knots to arrive at the RZ one 
minute after the receiver 
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1982. Lt Haynes now serves at 
Grissom AFB. 
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trategic Air Command is now conducting 
the 29th Bombing and Navigation Com- 
petition. An Air Force tradition since 1948, the 
competition effectively promotes international 
relations, tests new equipment and procedures, 
and enhances esprit de corps. 

The three-week competition, which began 
early this year with the start of crew selection, 
showcases the top crews in SAC, TAC and the 
RAF, all vying for the ‘‘Best of the Best”’ distinc- 
tion. Crews will be competing for 12 trophies 
plus the best crew award. The best crew award 
recognizes the top crew in each aircraft type 
earning the highest percentage of points dur- 
ing the competition sorties. The coveted Fair- 
child Trophy is awarded to the SAC collocated 
bomber-tanker wing compiling the highest 
number of competition effectiveness points 
during the six bomber and four tanker 
missions. 


The actual bomber competition sorties are 
divided into two phases. Phase one includes a 
day and a night mission for each crew and con- 
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sists of high altitude bombing, time control to 
the target, and electronic countermeasures 
(ECM) at Bismarck, North Dakota. After the 
high altitude activity, each crew will be 
evaluated during a low altitude route (IR-442). 
Entering the route over Lemmon, South 
Dakota, each aircraft will fly low altitude (ap- 
proximately 500 feet AGL) and attack seven 
targets, four with simulated bombs and three 
with simulated short range attack missiles 
(SRAM). B-52s also will be evaluated for flight 
using terrain avoidance techniques/systems 
(terrain following for F/FB-111/Tornado air- 
craft) and, again, time control to the targets and 
ECM. Target areas are located near Eureka, 
Lemmon, and Belle Fourche, South Dakota as 
well as Forsyth, Montana. Additionally, ECM 
will be evaluated at Powell, Wyoming. The 
length of the low altitude route is approximate- 
ly 3 hours and 20 minutes for B-52s and 2 
hours and 40 minutes for F/FB-111/Tornado 
aircraft. The day sortie will be flown on 7 and 
8 October and each crew will fly one sortie. The 
second part of phase one begins with a high 
altitude bomb run flown against a different 
target at Bismarck, North Dakota. The axis of 
attack also will change and will be about 165 
degrees different from the first mission. The 
mission will again consist of high altitude 
bombing, time control, and ECM. The low level 
portion of the mission will be flown on IR-441 
which enters 90 miles south-southwest of 
Rapid City, South Dakota, and is the same 
routing as IR-442 in reverse. Aircrews will 
again attack seven targets with simulated 
weapons drops/launches, four bombs and three 
SRAMs. Again ECM will be evaluated at Powell, 
Wyoming. Target areas will be located in the 
vicinity of Forsyth, Montana and Belle Fourche, 
Lemmon and Eureka, South Dakota. Night sor- 
ties will be flown 14 and 15 October. All bomb- 
ing, SRAM, and ECM will be scored by the Ist 
Combat Evaluation Group, headquartered at 
Barksdale AFB, Louisiana, using fixed radar 
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sites located in the Strategic Training Range 
Complex. 

The tanker sorties will be flown the days of 
11 and 12 October and the nights of 17 and 18 
October. The tanker competition evaluates each 
crew during an air refueling orbit, a radar preci- 
sion leg, a day/night celestial navigation leg, 
and an inertial navigation system leg. The ex- 
ercises will be scored for position and time at 
Belle Fourche, South Dakota; Lemmon, South 
Dakota; Hastings, Nebraska; and La Junta, 
Colorado. 











The 1985 Bombing and Navigation Competi- 
tion will feature the best crews from 14 
Strategic Air Command bombardment wings 
and 29 air refueling units including Air Na- 
tional Guard and Air Force Reserve crews and 
aircraft. Bombers from the 27th Tactical 
Fighter Wing (TAC) and two teams from the 
Number 27 Squadron, Royal Air Force (RAF), 
also will participate. 

Strategic Air Command bomb wing com- 
petitors include two bomber and two tanker 
crews from each unit. Additionally, two KC-135 
crews from each of three Air National Guard 
units, with one crew from two units making one 
additional team (four units total), and two 
KC-135 crews from each of three USAF Reserve 
units will also participate. Furthermore, two 
KC-10 crews will compete from the ac- 
tive/reserve associate units at Barksdale and 
March Air Force Bases. Tactical Air Command 
will be represented by F-111Ds from Cannon 
AFB, New Mexico, and the Royal Air Force is 
again participating with the Tornado aircraft. 
Last year, the RAF competed for the first time 
since 1979 with their new swing-wing fighter- 
bomber, and won the Meyer Trophy for the best 
F/FB-111/Tornado and the LeMay Trophy for 
the best B-52/F/FB-111/Tornado crew. This was 
the first time a unit other than an FB-111 unit 
had won the Meyer Trophy. The 28th Bombard- 
ment Wing with the 44th Strategic Missile 
Wing, Ellsworth AFB, South Dakota, will again 
host the RAF. 
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Last year’s competition included the release 
of practice bombs in the Nellis Bombing Range 
for the first time in Bomb Comp history. BOMB 
COMP ‘85 will again include the release of prac- 
tice weapons. All bomber aircraft will fly a low 
level route (IR-126) with the entry point in 
southern Utah and the exit north of Las Vegas, 
Nevada. Live drops have been added to the com- 
petition. This has increased the realism of an 
already challenging competition and has pro- 
vided Strategic Air Command with additional 
information on aircraft release systems. As of 
last year, the bombers again will try to make 
their way to the target area while defending 
themselves against fighter-interceptor aircraft. 
Units are encouraged to use new ideas, tech- 
niques, tactics, and innovative procedures to 
avoid or negate the fighter threat. Every part 
of the competition is analyzed and applied to 
training and, in some cases, actual war plan 
procedures are revised and implemented. 

Continually striving to improve force effec- 
tiveness, the Strategic Air Command analyzes 
every sortie after each competition. The lessons 
learned are the basis for substantial changes in 
doctrine, training system modifications, tactics 
and techniques. Any refinement in weapon 
systems enriches the cost effectiveness of the 
defense dollar and certainly the effectiveness 
of national defense. ~e~ 


A 1970 graduate of Wichita State 
University, Maj Gaddie also has 
a master’s degree from Centrai 
Michigan University. He was 
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In 1971, he completed UNT and 
NBT before duty in the B-52 at 
Wright-Patterson AFB. He was 
reassigned to Grand Forks AFB, 
followed by Elisworth AFB. Maj 
Gaddie now serves at Offutt 
AFB. 
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